Nominal combined bending and tensile stresses (Pa)
INTRODUCTION
Experimental work in determining stress-intensity factors and three-dimensional effects has been conducted on compact specimens. Schroedi The present study is thus aimed at evaluating side-notched specimens with the goal of determining their three-dimensional stress distribution.
This study is restricted to one-notched geometry with a specific crack length. However, a thorough experimental stress analysis of this geometry has been made and it Is believed that the conclusions reached in this study should be relevant to ether side-notched geometries.
EXPERIMENTAL PROCEDURE
The photoelastic specimens employed in these experiments are machined from readily available epoxy resins which exhibit excellent characteristics for use in three-dimensional models. Leven [6] has detailed the techniques and procedures for successfully employing phthalic-anhydride cured resins an4 the authors have had good results with these materials. After casting and fabrication, the model is placed in an oven and loaded with dead weights.
The oven is slowly heated to 165°C, which is the desired "stress freezing" [7] temperature for this material, and then slowly cooled to ambient temperature.
At this point the stresses are permanently locked into the specimen and it is ready far slicing and analysis. Figure 1 shows the coordinate system employed in this investigation.
MODEL SLICING AND FRINGE EVALUATION
The specimen geometry is described in Fig. 2 and the slicing plan is shown in Fig. 3 . Figure 4 shows the stress patterns in the center slice (™-= Oj, These patterns are similar at -= 0,4 and 0.6. The numbers in the field of these photographs refer to fringe order (n). analyzed by applying the stress optic law [8] a -a = ^ . As our model has a small finite root radius, it does not satisfy Eq. (3) because r never approaches zero. Bowie and Heal [11] performed investigations employing finite root radius with results showing that for a notch-length-toroot-radius ratio greater than 2.0, there is introduced a maximum 2Z error In determining K . Kobayashi [12] determined through a series of photoelastic experiments that K reaches a stationary value when the minimum value of r is approximately 1.85 mm. The boundary stresses cr /a determined at the notch root through the thickness from 2Z/B = 0 to 0.75 varies approximately 3-1/22, which is an acceptable span for experimental error. Therefore, it will be assumed for this investigation that equation (3) /a into both sides of equation (6), the stress intensity factor may be expressed in dimensionless form:
•"(-) 1/2 (^)- The values of a /a were higher than anticipated but this is probablv z n due to the high Poisson's ratio of the model material (0.48) at the stress-freezing temperature. Also the triaxial state of stress near the notch tip indicates that the condition of plane strain exists. Figure 8 shows the* principal stresses in the X-V plane at the center and along the sid-^ notch oi the specimen. Starting at the notch root and going along the X axis, the values of o fa are always higher along the side notch compared to the center, a condition which should be ex^e^ted at a free boundary and probably guarantees good crack guidance. Through-che-thickness variation of Che maximum starter-notch stresses near the =3ide notch. 
